Abstract
The ignition temperature of Columbia G activated charcoal in a flowing 4 oxygen stream was determined to be 290'C under conditions simulating the .* inlet of the HRT charcoal beds. Calculations of charcoal temperatures resulting from beta decay of adsorbed fission gases from the HRT indicate that this· temperature will not be reached provided the reactor power doe s not exceed 10 MW with an accompanying oxygen flow not exceeding 2 liters/mine At lower power levels higher oxygen flow may ·be tolerated. If, by a combination of circumstances, ignition of the charcoal should occur, it will be Possible to extinguish the f ire by s topping the oxygen flow.
The downstream propagation of the combustion front is slow enough to allow detection and corrective action to be taken before a serious situation occurs.
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This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor any agency Thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The wi.,171-+9"T'"*'92;t,0). During operation of the HRT significant quantities of rare gas fission products are produced and removed from the reactor. Disposal of these radioactive gases is accomplished by passing the off-gas stream into two parallel charcoal adsorption beds. The fission product gases are delayedv thus allowing time for decay, in passing through the adsorbir system by the process of adso rption and desorption on the surface of the adsorber material. The operating characteristics of this adsorber system have been reported (1) .
Radioactive decay of the adsorbed rare gases will heat the activated charcoalo Since the off-gas stream from the reactor is composed mainly From these experiments it is seen that the rate of combustion of charcoal is controlled by the available oxygen supply. Stoppage of the oxygen flow causes a very rapid reduction in the combustion rate. After ignition has occurred and the oxygen flow is stopped, the temperature of the charcoal must be allowed to fall below the ignition temperature before the oxygen flow can be resumed. The higher ignition temperatures reported in the literature for low flow conditions no doubt result from the accumulation of carbon oxides which dilate the oxygen and raise the ignition pointo
Under conditions of greater flow these oxidation products are rapidly swept out and a relatively pure oxygen atmosphere is present at the inlet to the Neither of these experiments involved radiation conditions or ozone production by beta radiation of the oxygen stream. It is possible that the ignition temperature may be altered somewhat in the actual.HRT charcoal beds by these factorso Therefore, to provide a margin of safety, it should be assumed that ignition will occur at a temperature slightly lower than 2900Ce
III. Calculated Maximum Charcoal Temperatures of HRT Beds During Reactor Operation
Calculations have been made of the amounts of the various fission gases which will be adsorbed on the charcoal over the length of the HRT beds under equilibrium conditions using the most recent experimental data on adsorption of fission gases. The resulting heat generation and longit'udinal temperature profile was then calculated under various conditions of reactor power and total oxygen flowo The method of calculation will be covered fully in a forthcoming report r Briefly, the method consists of dividing the charcoal bed into segments and examining each segment separately. An average temperature Based on these experiments and calculations of the expected temperatures, it appears that the probability of ignition of the charcoal in the HRT beds is very low, provided the reactor is operating at a power level not exceeding 10 MW with an accompanying gas flow to the beds not exceeding 2 liters/mino If, by a combination of circumstances, the charcoal beds should ignite The downstream propagation rate of the burning front is slow enough to allow detection and corrective action to be taken before serious damage has occurred in the bed. Adsorbed fission gases desorbed by the combustion of the charcoal will be readsorbed in later sections of the charcoal bed so that no sudden release of activity into the atmosphere is *expected.
If one of the HRT charcoal beds should ignitep it will be possible to 
